Abstract Infections of the sacroiliac joint are uncommon and the diagnosis is usually delayed. In a retrospective study, 17 patients who had been treated for tuberculosis sacroiliitis between 1994 and 2004 were reviewed. Two patients were excluded due to a short follow-up (less than 2 years). Low back pain and difficulty in walking were the most common presenting features. Two patients presented with a buttock abscess and spondylitis of the lumbar spine was noted in two patients. The Gaenslen's and FABER (flexion, abduction and external rotation) tests were positive in all patients. Radiological changes included loss of cortical margins with erosion of the joints. An open biopsy and curettage was performed in all patients; histology revealed chronic infection and acid-fast bacilli were isolated in nine patients. Antituberculous (TB) medication was administered for 18 months and the follow-up ranged from 3 to 10 years (mean: 5 years). The sacroiliac joint fused spontaneously within 2 years. Although all patients had mild discomfort in the lower back following treatment they had no difficulty in walking. Sacroiliac joint infection must be included in the differential diagnosis of lower back pain and meticulous history and clinical evaluation of the joint are essential. 
Introduction
Tuberculosis (TB) remains the most common cause of death worldwide, affecting approximately one-third of the world's population [2] , most notably in the third world countries [5] . Skeletal tuberculosis comprises approximately 3-5% of all tuberculosis of which approximately 10% occurs at the sacroiliac joint [5, 7, 14, 16] .
Sacroiliac joint tuberculosis is frequently missed because of the vague symptoms [8] . More often than not, patients are examined in the supine position thus overlooking the sacroiliac joint. The sacroiliac joint may be secondarily involved following a psoas abscess affecting the lower lumbar spine [20] . Prior to the introduction of anti-TB treatment Seddon and Strange [19] and Soholt [20] reported over 200 cases with a high morbidity and mortality. The incidence has since declined and Kim et al. [12] reported 16 cases, which were treated over a 20-year period. The natural history of sacroiliac tuberculosis is bony ankylosis [17, 19, 20] .
Materials and methods
A retrospective study of sacroiliac joint tuberculosis was performed in the spinal unit from January 1994 to December 2004. Seventeen cases were retrieved from the patient records for this period. Two patients were excluded as they had been followed up for less than 2 years. Fourteen patients had unilateral involvement and one was bilateral. There were 13 females and 2 males and the age ranged from 15 to 60 years (mean: 27 years). The duration of symptoms ranged from 11 weeks to 39 weeks (mean: 18 weeks).
Persistent low back pain and difficulty with walking were noted in all patients. The remaining two patients presented with an abscess over the affected sacroiliac joint. All patients had constitutional symptoms involving loss of weight, poor appetite and night sweats. Clinical examination revealed tenderness along the affected sacroiliac joint in all patients. Stress tests of the sacroiliac joint, namely the pelvic compression test, the FABER [13] (flexion, abduction and external rotation) test and the Gaenslen's test were positive. Ranges of motion at the hips were only painful at the extreme of flexion and extension. The straight leg raising test was negative in all patients.
The erythrocyte sedimentation rate (ESR) was elevated (mean: 78 mm/h ) in all patients (range: 45-138 mm/h) whereas the full blood count (FBC) revealed a normocytic, normochromic anaemia (range: 7.9-11.3 gm/dl, mean: 10.1 gm/dl). Radiological studies included bone scans, X-rays as well as computed tomography (CT) scans.
Bone scans (technetium 99) revealed increased uptake in the affected joint in all patients. The features seen on Xrays included joint space widening, sclerosis of the joint margins and periarticular osteopaenia (Fig. 1) . CT scans revealed joint space widening, sclerosis of the joint margins and sequestra within the joint (Fig 2) . An open biopsy and curettage of the joint from a posterior approach was performed and specimens were sent for microscopy and culture and histology. Patients were mobilised on crutches and commenced on a course of anti-TB medication for 18 months. Follow-up ranged from 3 to 10 years (mean: 5 years).
Results
At operation, pus, granulation tissue and sequestra were found in all patients. The wounds healed without any complications. Histology revealed causative granulomas in 15 patients and acid-fast bacilli were isolated in nine patients, using the Lowenstein-Jensen medium. Bony healing was radiologically evident at 2 years (Fig. 3) .
Pain at the affected joint progressively subsided following posterior decompression of the joint and antitu- berculous medication. At final follow-up, the patients had minimal discomfort over the affected joint and were fully weight bearing.
Discussion
Infective sacroiliitis is uncommon, represented by sporadic case reports in the literature [1, 3-8, 12, 17-20] . The joint is a synchondrosis and the hyaline cartilage is thinner on the ilial surface when compared to the sacral side. The presenting symptoms of sacroiliitis are vague and the distribution of pain varies due to close relationship between the joint, the lumbosacral plexus and the ability of the abscess to track in any direction [3, 12, 18, 20] . Pain is worsened by walking, sitting and physical activity [3, 13] . A false positive straight leg raising test may be present, due to capsular distention irritating the lumbosacral plexus [3] . Rectal examination may elicit tenderness over the affected sacroiliac joint. The infection in the early stages is often misleading and may mimic pathology in the lower back as well as osteitis of the ilium. In bilateral sacroiliac disease there is usually a lesion in the lumbar spine, as noted in one of our patients. From the lumbar spine, the psoas abscess may spread to involve the sacroiliac joint [19] .
In the early stages of the disease, capsular distention is evident on magnetic resonance imaging (MRI). Associated bone oedema and destruction are also noted [1, 11] . X-rays reveal haziness initially, but this is replaced by joint widening, sclerosis of the margins and possible sequestrae in the joint in the more advanced stages [12, 17, 19, 20] . Bone scans are helpful when the diagnosis is not clear [7, 8] . CT scans demonstrate the joint space widening, sequestrae and calcification more clearly than X-rays [1, 3, 7, 8, 11, 12] .
A diagnostic aspiration or closed needle biopsy of the sacroiliac joint is appropriate when the disease is in its early stages with minimal joint destruction [9, 11, 12, 15, 20] . Pyogenic infections and other atypical infections must be excluded. Kim et al. performed an open biopsy in 12 of 16 patients. They found that fusion occurred earlier in patients who had an open biopsy when compared to the four patients treated conservatively with antituberculous medication only [12] . Their results are in keeping with the findings of our previous study [17] . Soholt showed that bony ankylosis occurred in both the operative and non-operative groups, and the advantage of open biopsy was that the process of healing might be faster [17, 20] . Seddon and Strange described progressive widespread infection in 10% of patients leading to subluxation of both sacroiliac joint and pubic symphysis, which may be attributed to poor nutrition and the unavailability of anti-TB medication in 1940. They also reported the presence of one or more sinuses in 42% of patients with a mortality of 20% [19] . Their only criterion for fusion of the sacroiliac joint was a painful fibrous ankylosis. We previously noted that the aspirates from the sacroiliac joint were negative for tuberculosis in 14% of patients, although they had positive evidence of pulmonary tuberculosis [17] . We find that the advantages of an open biopsy in the late stages of the infection include eradication of pus and necrotic tissue and obtaining an adequate tissue sample for culture, sensitivity and histology.
There are differences in the yield of tissue samples following a closed and open biopsy. High yield (between 90-100%) from both histology and culture reports were noted in several studies following an open biopsy of the sacroiliac joint [10, 12, 19] . Similarly, high yields were noted in closed needle biopsy of the sacroiliac joint as shown by Pouchot et al. (81%) and Miskew et al. (87%) . In this study, the yield was 100%, but acid-fast bacilli were only isolated in 60% of cases. This may be attributed to the paucibacillary nature of musculoskeletal tuberculosis. A large variety of organisms may affect the sacroiliac joint. In a previous study of 31 patients with sacroiliitis, there were 14 cases of TB, 7 staphylococcal, 6 gonococcal and 4 typhoid [17] . In the TB group no organisms were isolated in the aspirates of two patients. In the absence of TB elsewhere (pulmonary, spinal), a tissue diagnosis is essential especially when the aspirates are negative.
Conclusion
A clinical diagnosis of sacroiliac joint infection includes a thorough history and a meticulous examination of the lower back and the sacroiliac joint. Evidence of calcification, sequestrae and joint destruction on X-ray or CT scan is suggestive of tuberculous infection. In the early stages of the infection aspiration using a closed needle biopsy is recommended. An open biopsy is essential when the aspirate yields no growth and in patients who present late with severe joint destruction as in our group of patients. Following the diagnosis and commencement of chemotherapy, bony ankylosis is to be expected.
